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There are times when the drive [for technological progress] needs moral encouragement, when hope and daring rather than fear and caution should lead. Ours is not one of them. 1 Bovine growth hormone (bGH) is a protein that occurs naturally in cattle. Produced by the pituitary gland, it regulates the cow's lactational cycle; generally speaking, the more bGH a cow has, the more milk she gives. Using the techniques of genetic engineering, researchers at Monsanto Company have devised low-cost techniques to manufacture the drug artificially. The plan is to sell the product to farmers who will administer it in daily doses to their animals. Monsanto's motivation is not hard to discern: a single dose of bGH may cost them ten cents to make and yet be sold to farmers for fifty cents; a worldwide market of $1 billion a year is predicted by Monsanto's Vice-President, Lee Miller; and a profit ratio of $2 returned per every dollar invested is foreseen. 2 The first agricultural biotechnology to hit the market, it will be commercially available as soon as the Food and Drug Administration finds it safe for consumers. Approval is expected before the end of 1990.
The product works. Daily injections cause dairy cows to increase production of milk between 10 and 15 percent2 (A study funded jointly by Cornell University and Monsanto in 1984 showed some cows increasing production as much as 41 percent, but these results are not expected in the field.) In addition to Monsanto, at least three pharmaceutical companies, Eli Lilly, Upjohn, and American Cyanimid, believe that they can produce and sell bGH so cheaply that large, efficient, dairy farmers will not be able to do without it.
The social benefits seem clear; some farmers will be able to produce more milk from fewer cows using less labor. Dairy operations with large herds are expected to cull their less productive cows, put more feed into the remaining ones, and get the same amount of milk. All this, presumbly, while farmers reduce their working hours. As the senior vice president for research and development at Monsanto exclaims, "In the future, a farmer using BST will be able to produce as much milk with 70 or 80 cows as can be produced with 100 cows today, use 15 percent less feed to pro-duce that milk, and finally have a chance to be more profitable! ''4 Consumers are also supposed to benefit; as dairy farmers save money, their decreased costs will be passed along to shoppers in the form of lower milk prices. And the nation's poor, who need the same amount of calories and calcium as others but who have to pay a larger share of their personal income to get it, will benefit even more than the middle-class consumer from slightly lowered food costs.
With so many benefits promised, why has bGH become anathema to some farm and consumer groups? In April of 1986 a coalition of farm and environmental organizations asked the FDA to prepare an environmental impact statement on bGH. Led by Jeremy Rifkin and his organization, the Foundation on Economic Trends, the group included the Humane Society, the Wisconsin Family Farm Defense Fund, Wisconsin's Secretary of State, and was later to be joined by the Audobon Society, the Wisconsin Farmers Union, and the Farmers Union Milk Marketing Cooperative. 5 The FDA turned down the request. Without examining the philosophical merits of the farmers' case, the Regulatory Affairs Commissioner of the FDA claimed that the requested assessments had already been performed and, in fact, were "submitted to the FDA with investigational new animal drug (INAD) applications pending before the agency. TM While the FDA has not expressed interest in the wider ramifications of the farmers' case, those interested in the future of rural America, agriculture, and farm animals have. As a result, a voluminous literature on the subject of bGH has quickly developed. I Unfortunately, no attempt has been made to frame the issue in specifically moral terms or to address systematically its ethical implications, s
The farmers' opposition is based on three claims: that bGH is harmful to the environment, constitutes inhumane treatment of cows, and will displace farmers from already-distressed rural communities.Since any "environmental" damage caused by the drug would be linked to its effect on dairy cows or humans, the farmers' case effectively consists of two claims: that bGH represents an inhumane method of treating animals, and threatens to dislocate an unacceptably high number of disadvantaged farmers. Predicting that the use of bGH will drive as many as 30% of all dairy farmers out of business, Rifldn claimed that bGH usage would lead to "the single most devastating economic dislocation in U.S. agricultural history.'9 Nor will the farmers affected be randomly selected; arguably, they will be primarily small and medium-sized farmers in later stages of their Comstock.: The Case Against bGH careers with small herds or high debt loads lacking highly mechanized and intensively managed operations.
I consider the farmers' two claims below.
Humane treatment of cows
Several contemporary philosophers have argued that higher mammals such as cows possess all of the characteristics needed to be bearers of moral rights; sentience, purpose, social life, intelligence, emotions, etc.1° To possess moral rights is just to be entitled to fully equal treatment; we do not countenance discrimination against children with Downs syndrome even though they are not as sentient, purposive, or rational as we are. Since they have moral value, they have it fully, and are entitled to equal treatment.
If adult higher mammals possess moral rights, then we must treat them the same way we treat humans who, like animals, lack certain characteristics of normal humans. It is permissible for us to act paternalistically toward them insofar as they need extra care. But we may not exploit those beings who lack a certain measure of linguistic ability or emotional security or physical autonomy. If Tom Regan and Ned Hettinger are right, we ought not to do to cows anything that we would not do to mentally enfeebled human beings; the differences between cows and the "marginal human" cases are morally irrelevant, n On the animal rights view, allowing scientists to administer bGH to cows simply to observe its effects would be similar to allowing scientists to administer it to brain-damaged adults for the same purpose. We would not allow this to be done to any human who was not capable of giving (or withholding) informed consent; consequently, we ought not to allow it to be done to other beings in the identical position.
The strictness of the animal rights viewed has been criticized as failing to make relevant moral discriminations. For example, moral value is not like a light switch that is either off or on. It comes in gradations, as our ability to acquire more of it (through education) and to lose some of it (by entering an irreversibly comatose state) shows. The quality, intensity, and complexity of different animals' mental and social lives make them bearers of different gradations of moral vahe. In addition, it is sometimes appropriate to use another as a means to our own ends even ff the other possesses the full complement of moral value. We do this often, as when we allow attendants to fill our gas tanks, or when we ask our hosts to provide us with a glass of seltzer. It is not always morally objectionable to use another as a means to our own ends even if that other is the possessor of supreme moral worth. Each of these considerations points to a morally relevant distinction that Regan falls to make in his either/or case (either adult mammals have moral rights in the same sense that humans do or they do not).
A less controversial stance is that animals have gradations of inherent value determined in part by the complexity and intensity of their social and mental life, and that we must act toward them in ways that respect this value.1~ Supposing that we could successfully defend the '~numane treatment" of animals view, would the use of bGH be acceptable?
An answer to this question relies on our being able to assess the degree to which bGH-use diminishes the quality of the animals' physical and psychological health and, if it does, whether this harm is justified by the benefits it confers. Accurate data about the long-term effects of bGH are not available, but studies have been completed of the effects of using bGH during one lactational cycle.
bGH works by stimulating the division of muscle and liver cells and, apparently, inhibiting the growth of fat cells. (This is the reason for its attractiveness beyond the dairy industry; beef and swine producers expect it to lead to leaner meat.) Evaluations of the effect of the drug on the overall health of the animal are divided between those who see few if any adverse effects and those who are more skeptical. Don Beitz, animal scientist at Iowa State University, notes that while use of bGH leads to increased feed consumption, bone growth (in young animals), muscle growth (in adults), and milk production, the efficiency of the digestive tract and reproductive system seems to be unaffected; the birth rate of calves is the same for treated and untreated mothers. TM Beitz acknowledges that treated animals do require more intensive management since their nutrient requirements are greater, but he does not anticipate deleterious effects from proper usage of the protein.
Others are more concerned. David Kronfeld of the University of Pennsylvania claims that high levels of bGH result in "subclinical hypermetabolic ketosis, a condition associated with reduced reproductive efficiency, mastitis, decreased immune function and 'the full gamut of other diseases typical of early lactation.' ,,14 He points to research at the University of Missouri which supports his view that the drug negatively effects many animals' reproductive efficiency and health. It is worth pointing out, however, that mastitis is a very common problem for dairy cows even without bGH, and that the dangers associated with decreased immune function can be minimized with good veterinary care.
Both the proponents and critics of bGH are relying on scientific data taken from experiments lasting only a short term. Until we have studies that look at the longer-term effects of bGH, studies covering several lactations, we will not be able to say with much confidence whether the drug seriously impoverishes the lives of the cows or not. But on the basis of what we do know, it seems reasonable to conclude that bGH is relatively safe for the cows if carefully administered: that is, given for one lactational cycle and then in low doses. Under such conditions, the treatment seems no more inhumane than many other practices typical of modern dairy operations.
This judgment must be set in the context of current conditions, however. We face a period of shrinking profits for farmers; if bGH is readily accessible for as little as fifty cents a dose, it will be used by farmers in many ways. Will it always be used prudently? Once one has invested in the accessories needed to use the drug, will farmers have any incentive to restrict their use to one cycle at low levels? Unless legally required to do so, it is difficult to imagine all farmers using bGH uniformly in the moderate style of the university trials; the financial rewards associated with more intensive usage are too attractive. In the real world of dairy farming, it is improbable that bGH would be restricted to one cycle at low doses. And, we may safely assume that the risk of mistreating animals grows with each level of drug usage.
Further, even if effective regulations controlled abuses, we may ask about the management techniques encouraged by the drug; will dairy cows on bGH be more likely to have access to pasture and open land, or is it more likely that they will be located on intensive operations where almost all of the inputs are purchased and the space allowed for the cows is minimal? Factory farming is already objectionable on the modest philosophical grounds suggested above; will bGH help to alleviate the trend toward treating dairy cattle as nothing more than milk machines on legs? TM Conceivably, bGH could lead to a decrease in the number of cows in the national herd, and that might appear to ease the need for confinement. But, again, we must match reality against theory; dairy cows are not confined because of the number of them in the national herd. They are confined because the intensive style of modern dairy farming requires easy access to them. The prospect of having to inject the cows with a daily dose of bGH does not hold out much promise of turning us toward more sustainable agricultural practices or toward a kind of dairying in which animals are treated more humanely.
This objection from humane treatment might lose force ff other considerations outweighed it. Do current economic conditions justify the risks associated with bGH usage? If we were at war and milk supplies were endangered, if extreme shortages were anticipated in the short-or longterm, if our children were calcium-deficient because our cows were such poor milkers, then our need to exploit the cows' ability to produce might outweigh the risks to the animals' health. Few would argue, however, that this is the case. In developed countries, there is too much milk, not too little; the United States' Congress is trying to decrease milk production by 8.7 percent by paying producers $1.2 billion to get out of dairy production. Human need for more cow milk does not outweigh the risks associated with the dru~s use.
One might argue that bGH is needed in developing countries. Here we would want to look at the broader problems of hunger and poverty in nations such as Guatemala, Ethiopia, and Bangladesh. Even in places where milk is in short supply, is bGH the right answer? Is a capitaland management-intensive technology an appropriate solution to these countries' complex food problems? The style of farming associated with bGH-usage is more adaptable by lati]undios, large plantation-like farms, than by smaller independent farms. Yet the smaller indigenous farms hold out the most hope of relieving Third World hunger and poverty. So, even when more milk is needed, the kind of agriculture represented by bovine somatotropin may not be the answer.
If other considerations justify the risks to dairy cattle associated with intense bGH usage, we have not been shown what they are. Lacking any persuasive arguments to that effect, one would have to argue for bGH on even more general grounds; a boycott against bGH would send the wrong signal to industries investing in biotechnology and using animals in their research. Isn't opposition to bGH on humane grounds equivalent to opposition to all recombinant DNA research on animal rights grounds? Clearly not. Unlike most animal rightists, '~umane-ists" see potential benefits in genetic engineering of animals. When genes for disease resistance are micro-injected into mice eggs, many of the offspring possess altered immune response systems which gives the children a genetic ability to survive diseases that would kill the parent. TM Few genuinely interested in the physical health of animals may object to this result of rDNA research. Biotechnology may enhance an animal's capacity to flourish, and enable successive generations to be less susceptible to disease.
But, again, the abstract potential of biotechnology must be weighed against the realities of the scientific world. Of the many lists stating the explicit goals of biotech research, not one that I have seen includes the claim that biotech is aimed at "improving the quality of animal life for the sake of animals." Indeed, we want to improve animals not for their sake, but for ours. It is only the bodies of animals we are interested in, not their spirits. We want the bodies to be better suited to our interests in milking them, eating them, carving them, chasing them, riding them, hunting them, or using them as factories. Indeed, a good part of the scientific community is presently most interested in producing mice which are naturally susceptible to diseases such as diabetes, cancer, and AIDs, since such animals make better models for understanding the function that genes might play in eliminating disease from humans. These genetically engineered animals are intentionally programmed to lead lives of protracted deprivation or suffering. We are a long way here from engineering animals for increased capacity to flourish. So, while biotechnology has the potential to improve animal life simply for the sake of animal life--and ought to be encouraged forothis reason--this sort of research is unlikely to attract the dollars necessary for significant research projects.
The conclusion suggested by this discussion is not one favorable to the marketing and use of bGH. The drug itseff is a potential threat to the well-being of the animals as it is likely to be administered to them in doses whose effects are deleterious or unknown. It is also likely to exacerbate the problems involved in the treatment of animals on factory farms. The Wisconsin farmers' first claim--that bGH represents an inhumane method of treating animals--is not without merit for anyone taking seriously the inherent value of animals. 17
Social and Economic Effects
The Wisconsin farmers also called for a boycott against the use of bGH on the grounds that it would dislocate too many producers. The argument here cannot be that the technology will put some workers out of business; if we were to object to inventions on those grounds we would have had to oppose railroads, electricity, and electronic printing presses. With the introduction of each of these technologies, blacksmiths, lampmakers, and typesetters were put out of business. Yet society is better off having the advantages brought by computers, rapid transit, and widespread literacy. We should not underestimate the pain involved when workers must move into new professions and neighborhoods. But most of us are willing to accept some costs, as long as they are outweighed by social gains.
Our concerns are raised not when new inventions displace labor, but when new inventions displace labor in ways that seem unnecessary, unfair, arbitrary, or completely unaccompanied by redemptive benefits. People are not infinitely plastic: attachment to place, profession, and way of life is part of human nature. So, even in a market economy in which inventiveness and entrepreneurial independence is valued, it is rational to try to minimize the pain associated with rapid social change, and actively to oppose those changes that benefit only those already most advantaged. Is the new invention needed? If so, how can it be introduced with the least amount of suffering? If not, why is it being promoted and who stands to gain from it? These questions force us to look more carefully at the data about bGH's predicted effects.
Robert Kalter himself has taken pains to point out that his study has been misused by Rifkin. He does not predict that bGH will drive 30 percent of all dairy farmers out of business.18 He claims that many "technical changes"~including bGH, but not limited to it--combined with the removal of dairy price supports could cause a 25 to 30 percent increase in the nations milk supply. Since the demand for milk is relatively static, however, this extra milk would not be consumed. Market equilibrium, then, would require a 25 to 30 percent reduction in the number of cows and farms in order to bring supply in line with demand. Since not all farms going out of dairy production would go out of farming, and since bGH is only part of the broader technical change expected in the future diary industry, Kalter expects that the above scenario might send between 23.3 and 46 percent of dairy farmers out of milking. 19 But this decrease must be compared to what we can expect for dairying without bGH in its future. If the drug is kept off the market, not all dairy farmers will stay in operation; between 17.2 and 20.4 percent of them are expected to go out of business even if there is no technical change. So the technology itself cannot be held responsible for all of the 23 to 46 percent reduction foreseen by Kalter. How much could be blamed on bGH?
If my reckoning is correct, the figures would be between 15.9 and 25.6 percent. ~° In New York, there were 17,500 dairy farms in 1984. If price supports are removed, Kalter predicts that the number will fall to somewhere between 12,600 and 15,800 over a three year period, depending on the rate of adoption. This decline of 2200 to 4900 is too conservative by the estimates of Magrath and Tauer (1986: 12) . They predict that as many as 5400 farms will fail in New York in that period. But they also point out that over the last 10 years, "conventional technological changes and ongoing structural change has resulted in the exit of 4000 dairy farms." Of course, this still means that bGH would take down more dairy operations in three years than had occurred in the last ten years.
We must also put this prediction in the broader history of declining farm numbers. In the years between 1964 and 1984, the United States saw a decrease of 77 percent of dairy farms and, Kalter points out, '%his happened without hormone technology. TM The decrease is due to a number of factors, but the improved efficiency brought about by artificial insemination, embryo transfer and computerized record keeping play a large role. Since the current "farm crisis" has between 9 and 24 percent of all dairy farmers getting out of the business over three year periods, bGH will only add one to the total. This leads Kalter to conclude that bGH will simply "speed up the process a little."= While Kalter's estimates are more conservative than Rifkin's rhetoric, the figures command attention. And, since so much rests on the accuracy of these figures, a brief consideration of Kalter's methodology is required. Buttel and Geisler (1987) have questioned whether bGH will actually be adopted as quickly and widely as Kalter assumes. They note that he used a mail survey in which information about bGH was included and farmers were asked whether they would use the product described. Kalter's response rate with dairy farmers was only 13 percent, "well below the typical rate of 65 to 70 percent in mail surveys among the general public. ''= A different method was used by the O.T.A.; experts were asked for their judgments about who would adopt the technology. Based on this "consensor" method, sharp disparities were predicted between adoption rates of large and small farmers, with an 80 to 90 percent adoption rate predicted among farmers with over a half million dollars in annual sales, but only 10 to 20 percent among those with less than twenty thousand. The authors have a second argument; Kalte~s estimates were skewed upward by the sort of information about bGH given in the mailing. "If... hypothetical fact sheets and advertisements" given to respondents "paint a rosy picture of a technology, adoption rates will be biased upwards. ''26 Again, this sounds reasonable enough. But did the information in this case actually affect the results? On the authors' own admission, it appears not. As they write: "in contrast to arguments that the rapid adoption rate estimated by Kalter et al. is due to the high return-over-cost margin that farmers would enjoy with BST, studies in Alabama, which gave farmers far less encouraging data, yielded virtually identical rates. ''= Unless I misunderstand the sentence, this bit of evidence confirms rather than repudiates Kalteffs study. If a much less rosy picture of bGH does not affect Alabama's farmers' estimates of their adoption rate, why should we believe Buttel and Geisler that '%he methodologies used to estimate the configuration of adoption curves have led to some exaggeration of the rate of adoption"? = Buttel and Geisler offer a third argument against the rapid adoption assumption. Smaller, part-time farmers have different criteria for making decisions. Whereas large farmers on the whole try to achieve the highest average rate of profit, smaller farmers often place more emphasis on preserving a certain rotation of crops, or '°aolding Comstock: The Case Against bGH onto the family farm" for one's son or daughter. "Agricultural census data on smaller, part-time farmers demonstrate well that these farmers' decision-making criteria are not primarily those of maximizing returns to equity capital. ''~ Since decisions are made on different bases, we should not assume that all dairy farmers will value equally the increased efficiencies found in bGH. This is another valid point. It is a too little appreciated fact that Amish farmers refused to adopt no-till farming techniques not only on religious or environmental grounds, but because it would mean fewer Amish sons would need to be employed in farming. 8° Few commercial farmers would consider such a factor to be relevant to their business decisions, but the fact that some Amish did indicates the diversity of decision-making criteria among farmers.
If the general point is right, it is again difficult to see its relevance to Kalter's estimates. Small farmers may gather in Wisconsin and state their opposition to bGH. But what these small farmers say they would like to do as a collective group is not the same thing as what they will do as individual operators. The Wisconsin farmers do not want bGH because it will drive some of them out of business. But they know as well as we do that if the coalition fails in its goal to keep bGH off the market, most of them will be forced to use it if they want to stay competitive. These are well-informed and politically astute farmers. But they are also financially stressed. So even if they have different decision-making criteria and express these as a group, when it comes to saving their operations, they will act just like the big producers. A survey in Wisconsin showed that while two thirds of farmers said that they did not want bGH, most of those same farmers said that they would use it if it were made available.
There are no good philosophical reasons to doubt Kalteffs estimates. Even on the most modest of assumptions, then, technical change (of which bGH will be a large part) will be responsible for increasing the expected rate of farmers leaving dairying. Without bGH we can expect at least 17.2 percent of farmers to go out of business. With it, that figures rises to at least 23.3 percent. Notice, however, that this is an increase of some 33 percent in the number of farm failures. (The number could go as high as 120 percent. Using Kalter's figures for a low inelasticity of demand and a high rate of technical change, farm failures could go from 20.4 to 46.0 percent, an increase of over 100 percent.) If Kalteffs numbers seem reliable, then we might wonder at his judgment. Is a 33 percent increase in the number of dairy farmers forced out of dairying to be interpreted simply • as "speeding up the process a little"? In a time of milk surpluses and rural crises, are these additional failures needed? Is it fair to ask a very small percentage of society to bear all of the costs for a marginal increase in the efficiency of milk production?
Now, someone might respond to this argument by admitting that even though we do not need bGH, we should not try to keep it off the market; doing so would put a chill on future industry investment that could cause our country to fall behind others in the biotech race. For the vice president of Monsanto, "the choice is clear: Either be an innovative farmer or compete with one." Howard Schneiderman wants American agriculture to have the "innovative edge" on other farmers around the world, claiming that "If we do not continue to innovate, we will be forced out of business. '31 The answer to this worry is painfully obvious; it is most improbable that American businesses will pull out of a race for $40 billion in prizes just because they see an obstacle on the track. Corporate America is much better at jumping hurdles than the vice president of Monsanto gives it credit for being. Its lawyers are very good at anticipating and responding to legislative and judicial constraints. Its marketing analysts are very good at figuring out what sorts of products consumers want and do not want. Its scientists are very good at identifying and locating various genes of agronomic and economic importance. So those wishing to stop bGH are no threat to the Monsantos and Eli Lilys of the world. The argument that stopping bGH will put a chill on research is not only unpersuasive, it demonstrates a lack of confidence in a large and resourceful industry.
Part of the problem with bGH is that it appears to discriminate against small and medium-sized farmers, the same farmers who helped to pay for research on it. The genetic engineering techniques that industry will use in making the protein were perfected at universities like Cornell using public monies. And, in research funded jointly by Monsanto, dairy scientists at that school tested the validity of the drug while agricultural economists at Cornell devised econometric models to gauge its market viability and impac t . In both indirect and direct fashion, the potentially displaced farmers paid monies for public research which, in turn, led to private sector developments that promise to put them out of business. Many of these farmers have families that have been in the dairy business for generations. Primafacie, then, they are justified in believing they have been treated unfairly.
Assessing the deeper merits of this belief, however, is no simple matter. There are several problems here, touching on issues of fundamental disagreement between social philosophers. What is distributive justice in economic matters? What does it require in this case? Don't the greater benefits brought by the free operation of markets outweigh the social costs incurred in the constant shifting of labor resources in capitalism? If so, isn't bGH really for our common good, even if it displaces one fifth of all our dairy farmers?
Before
to any party. So the "injustice" ff we are to call it that,--is taking a very strange form. None of it has happened: the 15.9 to 25.6 percent of dairy failures-due-to-bGH are hypothetical (even if probable) future events.
If the oddness of this case tempts us to throw up our hands we will have to resist; if we ever needed a language in which to discuss "potential future injustices" it is now. The skill of social scientists to make sensitive ex-ante studies about the likelihood of various consequences of new technologies grows. As it does, their sophistication in predicting the future quickly surpasses our ability to assess the results of their studies morally. And yet--if it is in our power to do so--it is surely better to prevent an injustice before the fact than to try to remedy one after. So the urgency of trying to assess the farmers' second charge is as great as the conceptual difficulties involved in doing it.
If bGH is unfair to farmers, it is not yet clear how or why. We might begin by specifying the group that, at some future point, is supposed to be the one offended. According to Kalter, bGH is size-neutral; it can be used by farmers whether they have "ten cows or a thousand."= Contrary to the claims of bGH's proponents, however, many studies have contested the claim that bGH is sizeneutral; the winners and losers will not be evenly distributed throughout the farming population.
Even though bGH may be marketed at a low cost per dosage, successful use of the product will require significant managerial expertise and access to capital. "These constraints," write Barnes and Nowak, '~¢~ill be most problematic for smaller and less efficient farms that have operators that are less knowledgeable and older. TM They point out that there are "substantial differences among [dairy] operations" in ability to use bGH.
For example, the managerial constraints (forage testing, ration balancing, and DHI records) became more problematic as the age of the respondent increased, and the average pounds of milk (cwt) sold, number of cows in the operation, and rolling herd average all decreased. To the extent that the use of bGH will require these managerial inputs, then operators or operations with these characteristics will either not use it or use it in an inefficient manner. ~ A new technology is not size neutral when its costeffectiveness improves as the number of cows and the quality of managerial skills increases. And yet, even if individual doses are priced low, larger and younger and better educated farmers will reap disproportionately greater benefits than older, less "aggressive" farmers, bGH is not size neutral.
Fred Buttel goes even further, asserting that it is difficult to imagine any agricultural biotechnology that would be scale-neutral.
Scale neutrality of a technology is often taken to mean that the technology will have no impact on the size distribution of farms when, in fact, few new agricultural technologies are neutral in their impacts on farm size distribution. The essence of technological change is the substitution of relatively cheap, abundant factors or means of production (e.g., bGH) for relatively expensive, scarce factors (e.g., land, cows), along with new management or organizational means for altering the mix of input factors .... A new technology such as bGH requires [my emphasis] substantial managerial expertise for its successful adoption by farmers, and if farmers vary substantially according to scale of production in their management expertise, the technology is, a priori, nonscale-neutral [Buttel's. emphasis]. ~ Traditional patterns of technology adoption suggest that larger, more "progressive" producers take earlier advantage of innovations, reaping whatever rewards there might be in increased efficiency. When the rest of the group catches on, these comparative advantages fade. In the case of bGH, early adopters will probably be those dairy farmers with large pedigreed herds, with significant investments in manageComstock: The Case Against bGH ment and labor, access to capital, and low debtloads. They will be the winners. The losers will be those with high debt-loads or poor soils or small herds or so-called bad management techniques, the producers that the agricultural establishment sometimes calls "inefficient." These are likely to be subsistence farmers in Appalachia, black farmers in the South, and medium-sized farms with high debt throughout the country. They will be the losers.
Have the losers been treated unjustly by the agricultural research establishment? An answer to this question requires us to define justice, no easy task. Many definitions have enjoyed favor throughout the centuries of reflection on the matter, but three considerations seem to recur in all of the discussions: equality, contribution, and need. Following contemporary philosophical practice, I will discuss these issues under the headings of distributive justice and the common good.
Distributive Justice and bGH
The argument from unequal treatment assumes that there is an unwritten contract between agricultural research institutions and the farmers who support them. The farmers pay taxes which go for salaries and equipment; the institutions are supposed to deliver seeds, machines, and techniques that will make farming more productive and profitable for all kinds of farmers. Now, if institutions do research that speaks only to the needs of a certain class of farmers and thereby gives them a comparative advantage over others, then the contract has been broken. The institutions have unfairly privileged one class, and put another at a disadvantage.
There is strong evidence for thinking that smaller and larger-sized farmers have been treated differently. Jim Hightoweffs book Hard Tomatoes, Hard Times popularized the case of the mechanical tomato harvester in California, and the ongoing California court case that resulted from it is adding the weight of legal opinion to Hightowe~s charge2 s Of course, some benefits have accrued to small and medium-sized farmers from the university research in question, and these need to be added into the calculus. Nonetheless, when one considers the kinds of technologies that have come out of agricultural research institutions since the second World War including, but not limited to, chemical herbicides and pesticides, large tractors and implements, automated milking parlors, artificial insemination, petroleum fueled machines, embryo transfer, and hybrid seeds---a presumption in favor of Hightower's charge appears. Even farmers themselves tend to think that their own farms always need to be a little bigger; there is an ideology of growth in farming that has been caused by, and in turn helps to fuel, institutional research biased toward largescale, capital-intensive, mechanized agriculture. So the ball is in the opponent's court; the burden of proof is on those who believe that small and medium-sized farmers have not been discriminated against.
One might argue that the skewing of research was justified because large farmers assumed a larger share of the tax burden. If the more aggressive operators had paid substantially larger sums, wouldn't they be entitled to the increased attention they received? Even if it were true that big farmers had shouldered most of the burden, this would not justify an unbroken legacy of hard tomatoes and hard tomato harvesters. Which innovations favored smaller producers? Which hybrid seeds, which machines, which chemicals gave assurance that farmers could remain competitive while retaining their present size? Even Extension has focused on the "progressive" farmers in a community in the apparent hope that benefits would trickle down to others. Thus, even if large farmer had paid the largest taxes, this would not justify the extent of research bias. And it is still to be shown that big operators did in fact contribute more.
The severity of this research bias would be of one magnitude if small and medium-sized farmers had simply not been able to increase their profits. But the situation is much worse; these farmers have not remained where they were; they have gone through years of financial and emotional upheaval. Many have ended in bankruptcy. As the farm crisis drags on, successive groups of farmers are moved toward the end of a conveyor belt, and dumped over the edge. The machine is not broken; it is moving. With each new jerk of the belt, the status quo is changed. Those farmers with the most comparative advantage in the first round are quite safe; they are not on the treadmill, and continue to prosper from each new round of innovations. Meanwhile medium-sized farmers struggle to get bigger. A few succeed; the rest are dumped. Insight into this chronic cycle may have caused Earl Butz to tell farmers to get big or get out, but it also lies behind the O.T.A.'s much-cited prediction that medium-sized farms will have completely disappeared by the year 2000. 87 Doesn't the rapid growth of small farms also predicted by the O.T.A. give evidence that the research establishment has not favored large operations? No. Small farms are flourishing not because they are efficient at producing food, but precisely for the opposite reason; their efficiency at producing food does not particularly matter to them since this is not their primary source of income. Indeed, the growth of small farms contributes to the demise of traditional family farms because their willingness to accept lower prices for their products depresses the prices received by those trying to make a living primarily from their farm.
The extent of the unfairness cannot be seen if one takes a snapshot of the conveyor. The belt is turning, and with each turn, a new group of farmers is dumped off the end. When, as David Braybrooke puts it, "the game begins again," the terms are different. If the results of the last exchange "were unjust, enriching some people at the expense of others, and there are no compensating changes, they bring about a distribution of resources (in private property and in other resources like influence) that raises the prospects of injustice" in the next round of exchanges. ~ As large farmers increase and consolidate their hold on the industry, the universities become even more responsive to their needs, and to the needs of the private sector food processors who prefer to deal with a few large producers. Meanwhile, governmental programs also become increasingly biased toward the larger producers: the amount of governmental assistance provided to large farms increased tenfold between 1980 and 1985, while the assistance given to medium farms increased only fivefold29
The consequences of such unfair exchanges may be even more troubling than the initial injustices. Not only have the medium-sized farmers lost the value of their tax dollars, but they have also given up what Braybrooke calls "increments of power and advantage ''° that they would have had if the first rourid had been fair. Their ability to educate themselves about new farming methods, their incentive to organize into effective political units, their skill in bargaining collectively, their capacity to market their goods strategically--all of these skills may suffer serious erosion as a result of the group's having been mistreated in earlier stages.
Whether my theoretical analysis offers a sufficiently nuanced explanation of the history of America's medium-sized farms is arguable. It is admittedly schematic and general. But studies have given us good reasons to believe, more specifically, that 1) prices received by hog and beef farmers in certain portions of the country are artificially lowered because of lack of competition among meat packers in those regions, '1 2) a concentration in the number of firms in breakfast cereals has artificially inflated prices paid by consumers, 42 3) that tax laws like rapid depreciation schedules and investment tax credits have favored large producers over small producers, 4s and 4) that the land-grant university system has not taken care to make sure its research is equally beneficial for all sizes of farms. ~ This illustrative list of problems may or may not add up to a longstanding pattern of discrimination by powerful, tax-funded, organizations against the majority of farmers. But the case against bGH does not stand or fall with the answer to that question. Suppose that the process of allocating tax monies for research is judged, as Luther Tweeten argues, not to have been biased against family producers. 45 We must still ask ourselves whether the general pattern of the demise of moderately sized farms is socially desirable. In 1986, 6 percent of all farmers went out of business; one farm every four minutes. In 1985, the figure was 5 percent. If those figures seem small compared to the general rate of failures of small businesses, consider that most small businesses have only very recently started-up; the farms in question often go back generations. These farms do represent, in the often maligned rhetoric of farm activists, a "way of life" whose value is not measurable in economic terms. 46 The loss of farmland owned by minorities plays a disproportionately large role in this story. Half a million acres of farmland per year are currently being lost by black owners. The story started, of course, with blacks clearly behind the eight ball; while they constituted approximately 15 percent of the U. S. population, blacks owned almost no farmland at the beginning of the twentieth century. Currently they own 1.4 percent of the farms. Whatever progress black farmers have made, however, is being rapidly eroded. At the current rate, these farmers will be completely landless again by the end of the century.
What is happening to the land? Patterns of land-use vary across the country, but in places where conversion to nonagricultural uses is least problematic, the number of absentee landowners is increasing dramatically. In 1981, the number of acres managed by professional farm management companies was 48 million; in 1986, it was 59 million, an area the size of Colorado. 47 While it is not clear fl'om the data which farms in particular are under the most pressure, it is clear that 66 percent of total farm debt was held in 1986 by medium-sized farms, those usually owned and operated by families who are dependent on them as their major source of income. These are the farms currently closest to the end of the conveyor belt. 48 What does this story about publicly funded agricultural research and its effects on rural America have to do with bGH? It helps us to see the broader pattern of which bGH is a continuation. If hardships were distributed evenly, if large and small and medium-sized farms---those owned or worked primarily by blacks, whites, and hispanics--had all suffered equally in this tale, then we would have little basis for talking about injustice. But gross discrepancies have been with us for a long time, through several turnings of the belt, and those dumped off the end have not been compensated.
In terms of disparity in income levels and access to power, the situation in agriculture is little different from the wider pattern in the United States. In 1970, the top 20 percent of Americans made 41.6 percent of total family income; the bottom 20 percent made 5.5 percent. 4~ By 1985, the top 20 percent were capturing an additional 5.5 percent---up to 47 percent of all earned income---while those on the bottom had dropped to 4.7 percent. 5° Of those working for a living, the most successful in our culture make somewhere in the range of 100 to 200 times the amount of the least successful. 5' What is the annual income of the CEO of Cargill or Beatrice Foods compared to the income of a migrant worker in Muscatine, Iowa? Suppose, conservatively, the CEOs make $500.thousand per annum, while musk melon harvesters garner $10 thousand. The difference here is not on the order of 200 or even 100, but of 50. And yet we ask: Is even this discrepancy justified?
Perhaps the CEOs deserve more, or need greater incentives to do their jobs well? This is difficult to believe. Are we to suppose that the corporate director exerts more physical energy or has longer hours than the fieldworker? Or that the CEO must take more risks? Is the CEO worth more to the vitality and growth of our economy? Of all the possible justifications, this last one is the only one that comes close to being credible. And yet even if we accepted it (which I am not recommending) would it justify the magnitude of difference? Perhaps so, if we could argue that being the leader of a corporation entails greater psychological stress, and that people would not take up this line of work unless the incentives were as great as they are. But people go into equally stressful lines of work (such as air traffic control) for only four or five times the income of migrant workers. So the argument from incentive will not work; capable people will flow into stressful jobs for much less than a half a million a year. Perhaps agribusiness leaders need extra intelligence that, say air traffic controllers do not need. But equally intelligent people work in factories and universities and laboratories for, again, a tenth of the CEO's salary. The fact is that there are no persuasive moral arguments to justify the current inequities in pay found across the range of jobs in agribusiness. And the inequities are growing worse.
If the discrepancies were temporary abnormalities we might be able to overlook them. But to the extent that they are deeply entrenched in our history and likely to persist indefinitely, they indicate a troubling problem in our agricultural market system. For it is, in Braybrooke's words, '%he continual repetition of the discrepancies, with one set of people always faring well, and another always faring badly" that fixes our attention. "Some people, and their children, [are] living their lives out---very possibly shortened lives--without having any chance to live decently; others [are] surfeited with pleasures. ,, 2 We might defend the agricultural market system by arguing that discrepancies of some magnitude are inevitable in any system of allocating resources, and that the agricultural market system could alleviate gross discrepancies by redistributing resources downward toward those on the bottom through political measures such as progressive income taxes. In this case, income transfers (for example, via a truly progressive income tax system) from rich CE0s and agribusiness corporations to seasonally employed migrants and poverty-level farmers would be justiffed on the grounds of equality and need.
This would be a step in the right direction, but the poor need more than income; they need autonomy, meaningful employment, jobs in which their skills can be used and honed and which help to give them control of their lives. The poor need jobs and education through which to be able to meet their own needs for food, shelter, clothing, and companionship. Farming in the traditional sense has offered that sort of employment. The farmers being put out of business by technological advances do not need income enhancements in the long run. They need secure employment. Thus the answer suggested by Michael Novak--to give farmers cash may show compassion, but it is not directed toward establishing an agricultural economy that plans rationally and deliberately for just compensation of its members, s
It may be objected here that my analysis assumes too much control over the inventive process. How can we plan to come up with innovations that would help smaller full-time farmers? How could anyone hope to direct the scientific imagination in such a direct way? If this sounds difficult, we need only to look again at the history of agriculture. Contrary to popular mythology, new inventions do not come out of thin air, or from lonely wild-eyed geniuses. Inventions are consciously and rationally pursued by those who have the most to gain from them. Research leading to the invention of the milking parlor did not begin because farmers went on a general strike against milking by hand. It began, in part, because mill processors had an interest in buying milk from as few farmers as possible; they funded research and supported public policies that would help their largest suppliers increase productivity and efficiency. Research on hard tomatoes did not begin because a groundswell of consumers decided they would like dull tasting, thick-skinned vegetables. It began because food handlers wanted to be able to purchase tomatoes in large quantities and to ship them long distances to markets. Research on herbicide-resistant corn has begun not because farmers want to put more powerful chemicals on their fields but because, in part, chemical companies have bought seed companies and want to market an integrated all-Dow or all-Monsanto seed-and-chemical package, s Research on bGH may have begun, in part, because scientists were interested in the molecular structure of a specific protein, but it has been pushed through to the marketing stage only by the corporations anticipating significant profits. Expensive biotechnologies do not blossom from people's heads as if they were fresh flowers seeking spring air; they are consciously pursued by powerful organizations with specific plans and needs. This proves that we can and do direct the course of technological invention.
Those who say that '%he development of technology" is primarily responsible for the decreasing number of dairy farmers may not intend to mislead us, but they do so when they allow their audiences to infer that history could have followed no other course. In fact, we could have pursued other economic, monetary, and fiscal policies; we could have encouraged farm organizations and cooperatives instead of subsidizing production of targeted crops; we could have concentrated on diversifying our farms instead of concentrating production on a few export crops; we could have invested in other sorts of research in agriculture--perennial crops, sustainable farming methods, small-scale, non-chemically driven planters and reapers. Those who have the most to gain from large, intensively-managed, petro-chemically dependent methods in farming have played a substantial role in the displacement of farmers, and we should not allow fatalistic rhetoric about the past "development of technology" to hide this fact.
Similarly, those who say that "market forces" such as high input costs (for seed, fertilizer, labor, and operating loans) and low market prices have displaced farmers may also mislead us. Input costs are directly affected by fiscal and monetary policy; when a nation runs large budget deficits it is more difficult to make money available to smallscale entrepreneurs. When it pursues policies that make its currency strong, it negatively affects export-sensitive industries such as agriculture. "Market forces" are no more natural than the paths of technology development. To talk as if they were is to engage in the same sort of deterministic thinking we saw above. ~ We could collectively decide to change our military budget, tax cuts for the wealthy, schemes for union-busting, and refusal to enforce anti-trust laws. If we did, the climate for small-scale businesses such as family farms and ranches would be much different.
bGH and the Difference Principle
How should we go about distributing the benefits of technology? John Rawls suggests that social goods should be distributed fairly, and that inequities in distribution should be accepted only when such inequities will enable those on the bottom to be better off than they would have been if the inequities were disallowed. ~ This is the difference principle: unequal distribution of material good s and social status is fair if and only if it improves the lot of those on the bottom. Poor farmers in the South might be denied certain tax breaks given to bigger farmers if and only if the poorer farmers would come out ahead in the long run. Black farmers might be denied Extension Service attention if and only if this would result in their farm operations improving over the long haul. A progressive tax system would be justified, even though it appears to treat the wealthy unfairly, if and only if it improves the condition of the worst off.
Knowing what we now know about bGH, could we justify denying industry and large farmers profits on the grounds of distributive justice to smaller farmers? Advocates would say no; keeping bGH off the market is unfair to some farmers because it denies them the choice of using it. But, according to the difference principle, this could be justified if it would improve the lives of agriculture's most disadvantaged.
Would a boycott of bGH improve the lot of the Comstock: The Case Against bGH worst-off dairy farmers? There are at least two questions here. The first is: Would banning bGH really be good for the marginal farmers? Lester Thurow argues that while there is an excess of farmers, there is also plenty of good jobs into which they could move27 Rather than artificially trying to save farmers' jobs, society would be better off retraining the farmers, helping them to make the transition into other lines of work. This argument makes sense if we look at the history of farming through deterministic glasses. If the labor requirements of agriculture have been reduced by inevitable, inexorable, forces, then it is foolish to try to retain workers in farming today. Too many inefficiencies in the allocation of resources are promoted by trying to keep farmers employed. ~ Laying aside for the moment questions about the validity of this view of history and the psychological costs involved in a farm family's leaving its homestead, we may still ask whether the argument above takes into account all of the external economic costs involved in moving labor out of agriculture. At the environmental level, what is the cost in soils and water when fewer farmers, increasingly dependent on pesticides and herbicides, increase their landholdings? In many areas, profligate use of marginal lands by farmers intent on increasing the size of their fields in order to use large equipment more efficiently has rendered thousands of acres virtually unusable and unrecoverable. At the national security level, what is the cost of having more and more of our corn crop in less and less diversified species? In 1970 the United States lost 15 percent of its corn crop to Southern Corn Leaf Blight due to the uniform nature of the seed used across the corn belt29 At the aesthetic level, what do we lose by no longer being able to see countrysides of wellkept farmyards, gardens, and animals in pasture? ~ At the strictly economic level, how much does it cost each taxpayer when one displaced farmer moves into an urban area, fails to find a job, goes on unemployment, and eventually loses incentive to look for work? What human resources are lost in the process? How many tax dollars are spent on Medicare, public nursing, pharmaceutical products, and federal programs in order to care for that farmer? What social costs are incurred by the depopulation of rural areas, the overcrowding of cities, and the malaise and disruption that accompany both?
The fact is that we do not have any idea about the extent of the external costs involved in moving labor out of agriculture. We lack accurate accounting methods "that begin from the assump-tion that social costs are to be computed so that the public has a far more exact understanding of what any particular item or process costs the society as a whole. TM So I would not presume to be able confidently to assert that the costs of moving farmers out of their way of life outweighs the benefits of doing so; I have no more privileged way of judging this 'matter at present than anyone else. What can be asserted, however, is that those who think that they can boldly claim that '~retrain-ing farmers" is the only sensible answer to the farm crisis are either naive or privy to divine revelation.
The second question is whether '%anning" bGH would be good for the urban poor, many of them grandsons or granddaughters of farmers. A successful boycott against bGH might prevent the lowering of milk prices, or even slightly inflate them and, moreover, have a chilling effect on other avenues of research in industry and university, avenues that might lead to cheaper food for the poor. Advocates of bGH claim that the new biotechnologies will cut costs for farmers, and that these will be passed on to consumers. History, again, is a good antidote for such rhetoric. In recent years farmers have been pressed to cut their input costs while the prices they received on the market for their wheat, corn, and beans dropped steadily. Did the price of corn flakes to consumers drop? During the summer of 1988, many food manufacturers raised prices at the first media stories of the drought. Their costs, of course, had not gone up; they simply used news reports as cover for increasing profits. The facts are that intermediate markets seem to have a way of absorbing whatever profits are made when farmers'.prices go down. There is no reason to think that bGH usage would lower milk prices for the urban poor, or any consumers.
bGH and the Common Good
These considerations compel us to think not simply about distributive justice, but about wider considerations such as the sort of people we are and want to be, the qualities of character we want to encourage in our young, and the type of concerus we wish to pursue together. Our society should be one in which no person goes hungry, in which all who wish to work are employed in jobs promoting individual autonomy and social cooperation--and in which human flourishing in its moral and spiritual sense is possible. We should pursue objectives that are good, in an objective, substantial sense; objectives that allow us "to experience the fullness of human life, as opposed to merely existing. "~ From the perspective of the common good, bGH appears as a technology that not only will fail to promote the common good, but will actively undermine it. It will only add to a decline in the number of dairy farmers, exacerbating the crisis currently affecting rural America. It will degrade rather than enhance the internal goods pursued in the practice of farming since it encourages farmers to treat animals as production machines rather than co-inhabitants. ~ It promises to assimilate dairy farming fully into an impersonal, industrialized culture that farmers have long resisted. In short, bGH threatens to undermine the common good not simply of the dairy farmers it will displace, but of us all. It promises, in a small way, to undermine our general well-being.
That conclusion is worth pondering, and its qualifications are worth repeating, bGH promises (we should not forget that we are dealing with potential injustices, not yet realized) in a small way (it is by no means the world's most pressing problem, nor even the most important problem for America's small dairy farmers) to undermine (not simply fail to promote) our general well-being (it is not simply dairy farmers who are affected, but all of us).
After all of this, defenders of the technology would still have the following response open to them. If we prevent bGH from reaching the marketplace, we may be sending a signal to farmers that inefficient farming is acceptable, and that society will always protect them from innovations that might displace them. This would be counterproductive for society as a whole, making farming a less attractive line of work for farmers, and driving up the cost of food for consumers.
The objection has merit, and it forces us to admit that we walk a fine line when we get in the business of trying to pick and choose between new technologies. We do not want to stifle the iraaginative spirit of public or private scientists, nor the independence of farmers for whom farming is attractive precisely because it allows them freedom to try new things. But while bGH is the first agricultural biotechnology, it will not be the last. And discouraging its use in no way commits us to oppose all technologies. We should oppose only those technologies that unfairly advantage one social group over another, that displace workers at unacceptably high costs, or that threaten the stabflity, beauty, or integrity of the plant or animal kingdom. ~
Policy Recommendations
In the interests of the common good, we ought to pursue at least two goals in agriculture. One is to keep farming open to a wide number of people. The second is to allow innovations that will contribute to the number of meaningful jobs. Accomplishing this goal means matching supply with demand. The free market has not demonstrated the ability to do this in the dairy industry. When left to market forces, dairy farmers---like all farmers--have, in the words of John Kenneth Galbraith, "a relentless and wholly normal tendency to overproduce, because of extraordinary productivity gains and because farmers, being powerless to influence or control supply and price, harvest more and more as a way of trying to stay financially afloat. ''~ As Galbraith argues, the answer is a system of supply management, something that is "taken for granted in all large-scale industry. ''~ We need a way to organize dairy farmers so that each can make a decent living in a relatively stable business atmosphere without relying on government subsidies or having to try to outproduce one's neighbors. That is a tall political order. My contribution here is only to suggest that bGH--and the sort of technological direction represented by it--is of no help in trying to fill it.
Conclusion
To the extent that potentially displaced dairy farmers have done nothing for which they ought to be punished; to the extent that the research establishment has clearly favored large producers in its development of techniques and technologies; to the extent that fiscal, monetary and economic policies have disadvantaged small dairy producers; and to the extent that bGH will only exacerbate the unjust consequences of the past; to that extent we ought to oppose this particular biotechnology. Language about "banning ~' bGH, of course, is just that: a slogan intended to summarize the case against bGH. There is no governmental body with the authority to ban bGH on the grounds of humane treatment of animals. Nor is there any government agency charged with the task of overseeing--much less regulating--technologies by the criteria of their anticipated socio-economic effects. This shows the need for legislative attention to this matter. But in the meantime, opposition to the marketing of bGH sends a signal to those in public and private decision-making positions. Not all biotechnologies are acceptable. We do not want those that are destabilizing, inhumane, or ugly; we do want those that will preserve the beauty, integrity, and diversity of the Creation.
Jewish folklore tells of the legendary town of Chelm, the inhabitants of which engaged in the most curious behavior, always doing the opposite Comstock: The Case Against bGH of what was in their interests. Knowing full well that the rainy season was upon them and that the prayer hall desperately needed a new roof, they spent all their time putting new carpet on the floor. The next fall, when their schoolchildren had no papers, pencils, or workbooks, they spent their entire fortune on another first edition for the rabbi's library.
However fascinating fiction may be, contemporary agricultural history is more astonishing. Awash in excess dairy products, our government dumps milk in the ocean, hands out surplus cheese to farmers, and pays operators $1.2 billion to slaughter their cows: all of this while publicly funded institutions are quietly spending taxpayers' monies on schemes to increase milk production. There are daring scientific projects that are in our own interests, and that need our moral encouragement, bGH is not one of them. e7
